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DETAILED ACTION 
Claim Objections 

Claim 1 is objected to because of the following informalities: In line 3, after "said nozzle" 
add -with an aperture — to comply with claim 23. Appropriate correction is required. 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the Invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 20, 21 , 23, 25, 30, 32, 33, 35-40, 42 and 44 are rejected under 35 
U.S.C. 102(b) as being anticipated by Helmer et al., Patent No. 5,482,61 1 . 

As per claims 37 and 38, Helmer discloses in Figs. 1A-1C an apparatus and 
method for producing a plasma stream, comprising in combination: (1) a discharge 
cavity (123) containing at least one magnetron cathode for generating electrons; and 
(2) magnets (150-152) disposed exterior of said discharge cavity generally facing one 
another for creating a cusp magnetic field within said discharge cavity as a result of 
magnetic field lines (1 55) created by the magnets and forming also a magnetic null filed 
region (see Fig.lC and Col.7, lines 1-7). 

As per claims 39, 40, 42 and 44, Helmer discloses the claimed invention 
substantially as explained above. Further, Helmer discloses the discharge cavity (123) 
having a first width W; a null magnetic mirror having a loss-cone (see Fig.1 B and Col.4, 
lines 35-46) readable as a nozzle capable of providing a conduit for electron flow from 
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said discharge cavity (123), with a second width (see Fig. 1B, not labeled) less than the 
first width; and an inlet (128) for introducing an ionizable gas into the discharge cavity 
(123); said ionizable gas inlet (128) being located between said at least one cathode 
(120) and magnetic mirror nozzle within the discharge cavity (123); and a power supply 
selected from the group consisting of DC power (-400 V) (see Fig.lC) and RF power 
(see Col. 13, lines 62-65). 

As per claims 20, 21 and 23, Helmer discloses the claimed invention 
substantially as explained above. Further, Helmer discloses the at least one cathode 
electrode (120) for supporting at least one magnetron discharge within the discharge 
cavity (123); wherein the magnetic field null region is located along a centerline of 
magnetic mirror nozzle aperture of the cathode container (120) (see Fig.lB). 

As per claims 25, 30, 32 and 33, Helmer discloses the claimed invention 
substantially as explained above. Further, Helmer discloses a process chamber (not 
shown) to receive the beam plasma source (see Fig. 1 C and Col.7, lines 42-44); 
wherein the beam plasma source includes a cusp magnetic field formed by magnetic 
field lines (1 55) producing at least one magnetron confinement zone within the 
discharge cavity (see Col.7, lines 5-7); and a power supply (-400V) connected to said 
cathode (120) (see Fig.lC). 

As per claim 35, Helmer discloses in Fig.lA a plasma processing apparatus, 
comprising: an enclosure (1 23) defining a cavity; a power supply (-400V) 
interconnected with said enclosure to render said enclosure a cathode electrode (120); 
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a cusp magnetic field defining a magnetic field null region, formed by magnetic field 
lines (155) created by magnets (150-152), disposed within the cavity; and said cusp 
magnetic field comprising a first portion and a second portion, said first portion creating 
a closed drift electron magnetron confinement region (1 ) within the cavity, and said 
second portion producing a mirror confinement region (11) passing through and out of 
said cavity (see Figs. 1 A and 1 B). 

As per claim 36, Helmer discloses a method for treating a substrate (130, 630) 
with a plasma beam (170, 670) comprising the steps of: providing a process chamber 
(not shown); locating within the process chamber a plasma beam source (110) 
comprising a discharge cavity (123) having a first width W, a null magnetic mirror 
having a loss-cone (see Fig.1 B and Col.4, lines 35-46 and Fig.6) readable as a nozzle 
extending outwardly from said discharge cavity (123, 623), with a second width (see 
Figs.1 B and 6, not labeled) less than the first width; a plurality of magnets (150-152) 
disposed adjacent to and external of the discharge cavity, said magnets creating at 
least one magnetron confinement region, formed by the magnetic field lines (155), 
within the discharge cavity; and a conduit (128), other than the nozzle, for introducing 
an ionizable gas into the discharge cavity; placing the substrate (130, 630) within the 
process chamber (not shown) and external to the plasma beam source (110); 
introducing an ionizable gas (argon) into the discharge cavity through the conduit (128); 
igniting a plasma within the magnetron confinement region by applying the high 
negative voltage (-400V); projecting the plasma through the nozzle and onto the 
substrate (as shown in Fig.6). 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claim 24 is rejected under 35 U.S.C. 103(a) as being unpatentable over Helmer 

et al. 

Helmer discloses the claimed invention substantially as explained above except 
for the cathode electrode being formed of a material which has a secondary electron 
emission coefficient greater than about 1 . However, this feature is well known in the 
magnetron sputtering system art where a magnetron cathode structured with electrode 
coated with material such as barium oxide which has a secondary electron emission 
coefficient of one or more. Therefore, it would have been obvious to one having ordinary 
skill in the art at the time the invention was made to employ the well known cathode 
electrode into the Helmer 's plasma beam source, because it would ensure a magnetron 
cathode electrode of elongated life capable of continuous use. 

Allowable Subject Matter 

Claims 22, 26-29, 31 , 34, 41 , 43, 45 and 46 are objected to as being dependent upon a 
rejected base claim, but would be allowable if rewritten in independent form including all 
of the limitations of the base claim and any intervening claims. 
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Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Madocks, Patent No. 6,919,672; Madocks, Patent No. 6,91 1 ,779; Madocks, 
Patent No. 7,038,389; Anders, Patent No. 6,137,231 . 

Correspondence 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Haissa Philogene whose telephone number is (571) 

272- 1827. The examiner can normally be reached on 8:30 A.M.-6:00 P.M.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Timothy Callahan can be reached on (571)272-1740. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 

273- 8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-91 99 (IN USA OR CANADA) or 571 -272-1 000. 




Haissa Phitogene 



